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Claims 

1. A method for synchronizing a receiver (MS) to a code modulated 
signal transmitted by satellites (SV1 — SV4), in which method 

5 information is transmitted by modulating the code modulated signal in 
the transmission step and demodulation is performed in the reception 
step for clarifying the transmitted information, and from which satellites 
at least partly the same information is transmitted essentially 
simultaneously, characterized in that in the method the signal 
10 transmitted by two or more satellites is received, the transit time 
differences of the received signals are determined for mutual 
synchronization of the signals transmitted from different satellites, and 
an analysis signal is formed by using at least a part of at least two 
synchronized signals received from different satellites. 

15 

2. A method according to Claim 1, characterized in that reference 
information is formed, and said reference information is compared to 
said analysis signal for finding at least one said signal, which contains 
the same information. 

20 

3. A method according to Claim 2, characterized in that correlation is 
used in the comparison. 

4. A method according to any one of the claims 1 , 2 or 3, in which the 
25 information to be transmitted is sent in one or more data frames (SF1 — 

SF5), and at least one data frame (SF1 — SF5) includes at least an 
initial synchronization part (preamble, P), characterized in that the 
preamble (P) is searched from the analysis signal in the method. 

30 5. A method according to any one of the claims 1 to 4, in which the 
information to be transmitted is sent in one or more data frames (SF1— 
SF5), and at least one data frame (SF1 — SF5) includes at least time 
data (TOW), characterized in that said time information (TOW) is 
searched from the analysis signal in the method. 


35 
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6. A method according to any one of the claims 1 to 5, in which the 
information to be transmitted is sent in one or more data frames (SF1 — 
SF5), and at least one data frame (SF1 — SF5) includes at least 
identification information (ID), characterized in that said identification 

5 information (ID) is searched from the analysis signal in the method. 

7. A method according to any one of the claims 1 to 6, in which the 
information to be transmitted includes at least ephemeris data, 
characterized in that said ephemeris data is used in the method for 

10 determining the location of the receiver. 

8. A method according to any one of the claims 1 to 7, characterized in 
that the information to be modulated in the method is binary 
information, and thus the information to be modulated consists of a 

15 number of information bits, each of which has either the first or the 
second binary vaiue. 

9. A method according to Claim 8, characterized in that the code used 
in the modulation is formed of a set of chips, on the basis of the code 

20 either a first or a second value is selected for each chip, whereupon a 
signal modulated with said set of chips forms an epoch, that at least 
one of said epochs is used in the transmission of each information bit, 
and that the modulation is carried out so that if the value of the 
information bit to be modulated is the first binary value, values selected 

25 for the chips of said epoch are used in the modulation, or if the value of 
the information bit is the second binary value, the value opposite to the 
value selected for each chip of the epoch is used in the modulation. 

1 0. A receiver (MS), which comprises at least synchronization means 
30 (3, 4, 7, 16) for synchronizing the receiver (MS) to the code modulated 

signal transmitted by the satellites (SV1— SV4), and demodulation 
means (1 , 2a — 2d, 5) for clarifying the transmitted information, and from 
which satellites at least partly the same information has been 
transmitted essentially simultaneously, characterized in that the 
35 receiver (MS) also comprises means (1 , 2a — 2d) for receiving the 
signal transmitted by two or more satellites (SV1 — SV4), and that said 
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synchronization means comprise at least means (7, 10, 1 1) for 
determining the transit time differences of the received signals, 
means (3) for synchronizing the received signals of different 
satellites (SV1 — SV4) for mutual synchronization of the signals on the 
5 basis of said transit time differences, and means (3, 4) for forming an 
analysis signal by using at least part of at least two synchronized 
signals received from different satellites (SV1 — SV4). 

1 1 . A receiver (MS) according to Claim 10, characterized in that it also 
10 comprises at least means (16) for forming at least one piece of 
reference information, and comparison means (7, 8) for comparing said 
reference information to said analysis signal for finding at least one said 
signal, which contains the same information. 

15 12. A receiver (MS) according to Claim 10, characterized in that the 
comparison means comprise means (7) for performing correlation 
between said reference information and said analysis signal. 

13. A receiver (MS) according to any one of the claims 10, 11 or 12, in 
20 which the information to be transmitted has been sent in one or more 

data frames (SF1 — SF5), and at least one data frame (SF1 — SF5) 
includes at least an initial synchronization part (preamble, P), 
characterized in that said comparison means comprise means (3, 4) 
for searching said preamble (P) from the analysis signal. 

25 

14. A receiver (MS) according to any one of the claims 10 to 13, in 
which the information to be transmitted has been sent in one or more 
data frames (SF1 — SF5), and at least one data frame (SF1 — SF5) 
includes at least time data (TOW), characterized in that said 

30 comparison means comprise means (3, 4) for searching said time data 
(TOW) from the analysis signal. 

15. A receiver (MS) according to any one of the claims 10 to 14, in 
which the information to be transmitted has been sent in one or more 

35 data frames (SF1 — SF5), and at least one data frame (SF1 — SF5) 
includes at least identification information (ID), characterized in that 
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said comparison means comprise means (3, 4) for searching said 
identification information (ID) from the analysis signal. 


16. A receiver (MS) according to any one of the claims 10 to 15, in 
5 which the information to be transmitted includes at least ephemeris 
data, characterized in that the receiver also comprises means 
(3, 4, 7, 8) for using said ephemeris data for determining the location of 
the receiver (MS). 

10 17. A receiver (MS) according to any one of the claims 10 to 16, 
characterized in that the information to be modulated is binary 
information, and thus the information to be modulated consists of a 
number of information bits, each of which has either the first or the 
second binary value. 

15 

18. A receiver (MS) according to Claim 17, characterized in that the 
code used in the modulation has been formed of a set of chips, on the 
basis of the code either a first or a second value has been selected for 
each chip, whereupon an epoch has been formed of a signal modulated 

20 with said set of chips, that at least one of said epochs has been used in 
the transmission of each information bit, and that the modulation has 
been carried out so that if the value of the information bit to be 
modulated is the first binary value, values selected for the chips of said 
epoch have been used in the modulation, or if the value of the 

25 information bit is the second binary value, the value opposite to the 
value selected for each chip of the epoch has been used in the 
modulation. 

19. A positioning system, which comprises at least: 

30 - two or more satellites (SV1 — SV4), which comprise means for 
transmitting a code modulated signal, and means for transmitting 
information by modulating said code modulated signal, and 
- a receiver (MS), which comprises synchronization means (3, 4, 7, 
16) for synchronizing the receiver (MS) to the code modulated signal 

35 transmitted by the satellites (SV1 — SV4), and demodulation 
means (1 , 2a — 2d, 5) for clarifying the transmitted information, 
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and from which satellites at least partly the same information has been 
arranged to be transmitted essentially simultaneously, characterized 
in that the receiver (MS) also comprises means (1 , 2a — 2d) for 
receiving the signal transmitted by two or more satellites (SV1 — SV4), 

5 means (2a — 2d) for determining the transit time differences of the 
received signals, and that said synchronization means comprise at 
least means (7, 10, 11) for determining the transit time differences of 
the received signals, means (3) for mutual synchronization of the 
received signals of different satellites (SV1 — SV4) on the basis of said 

10 transit time differences, and means (3, 4) for forming an analysis signal 
by using at least part of at least two synchronized signals received from 
different satellites (SV1— SV4). 


